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Background. Schizotypal traits are considered a phenotypic-indicator of schizotypy, a latent personality organization
reﬂecting a putative liability for psychosis. To date, no previous study has examined the comparability of factorial struc-
tures across samples originating from different countries and cultures. The main goal was to evaluate the factorial struc-
ture and reliability of the Schizotypal Personality Questionnaire (SPQ) scores by amalgamating data from studies
conducted in 12 countries and across 21 sites.
Method. The overall sample consisted of 27 001 participants (37.5% males, n = 4251 drawn from the general population).
The mean age was 22.12 years (S.D. = 6.28, range 16–55 years). The SPQ was used. Conﬁrmatory factor analysis (CFA) and
Multilevel CFA (ML-CFA) were used to evaluate the factor structure underlying the SPQ scores.
Results. At the SPQ item level, the nine factor and second-order factor models showed adequate goodness-of-ﬁt. At the
SPQ subscale level, three- and four-factor models displayed better goodness-of-ﬁt indices than other CFA models. ML-
CFA showed that the intraclass correlation coefﬁcients values were lower than 0.106. The three-factor model showed
adequate goodness of ﬁt indices in multilevel analysis. The ordinal α coefﬁcients were high, ranging from 0.73 to 0.94
across individual samples, and from 0.84 to 0.91 for the combined sample.
Conclusions. The results are consistent with the conceptual notion that schizotypal personality is a multifaceted con-
struct and support the validity and utility of SPQ in cross-cultural research. We discuss theoretical and clinical implica-
tions of our results for diagnostic systems, psychosis models and cross-national mental health strategies.
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Introduction
Schizotypal traits are considered a phenotypic-indicator
of schizotypy, a latent personality organization reﬂect-
ing a putative liability for schizophrenia-spectrum dis-
orders (Meehl, 1962). These traits refer to anomalies
* Address for correspondence: E. Fonseca-Pedrero, University of La
Rioja, C/Luis de Ulloa, s/n, Ediﬁcio VIVES; C.P: 26002, Logroño, La
Rioja, Spain.
(Email: eduardo.fonseca@unirioja.es)
Psychological Medicine, Page 1 of 12. © Cambridge University Press 2017
doi:10.1017/S0033291717001829
ORIGINAL ARTICLE
https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0033291717001829
Downloaded from https://www.cambridge.org/core. Université de Genève, on 01 Nov 2017 at 22:52:21, subject to the Cambridge Core terms of use, available at
across cognitive (e.g., hallucinations, ideas of reference),
social/emotional (e.g., constricted affect, no close
friends) and behavioural (e.g., odd behaviour and
language) systems, that do not meet clinical threshold
for psychotic disorders (Raine, 2006; Kwapil &
Barrantes-Vidal, 2015). Recent conceptualizations of
the schizotypy framework indicate that it provides a
unifying construct that efﬁciently links a broad
continuum of clinical and subclinical psychosis
manifestations, as well as normal personality variation
(Kwapil & Barrantes-Vidal, 2015). Understanding
schizotypal traits in non-clinical samples may help
elucidate aetiological mechanisms, provide a window
to examine risk and protective factors without certain
confounding factors (e.g., medication), and provide a
necessary step in the process of developing early detec-
tion strategies and preventive interventions for those
individuals at risk for psychosis-spectrum disorders
(Barrantes-Vidal et al. 2015).
Previous research has shown that schizotypal traits
are a valid putative phenotypic indicator for psychosis-
spectrum disorders (e.g., Lenzenweger, 2010; Fonseca
Pedrero & Debbané, 2017). First, considerable evidence
from family, adoption and twin studies have demon-
strated that schizotypal traits are related to schizophre-
nia (Kendler et al. 1993; Walter et al. 2016). Second,
independent follow-up studies have shown that indivi-
duals from the general population and those at clinical
or genetic high risk for psychosis who report schizo-
typal traits, as well as patients with schizotypal per-
sonality disorder, are at elevated risk for transition to
psychosis and related conditions (Debbané et al.
2015). Third, schizotypal traits are qualitatively similar,
but less severe than the symptoms found in patients
with schizophrenia-spectrum disorders and ultra-high
risk samples. In fact, schizotypal traits have been
associated with similar deﬁcits in brain function, eye
movements, neurocognition, language, etc., amongst
others, to those seen in patients with psychosis
(Raine, 2006; Fusar-Poli et al. 2014; Cohen et al. 2015;
Ettinger et al. 2015). Fourth, they share many of the
same demographic and environmental concomitants
as those found in patients with psychosis (e.g., trauma,
cannabis use, high levels of urbanicity) (Linscott & van
Os, 2013). Fifth, isolated schizotypal traits, even those
insufﬁcient in severity or impairment to warrant a clin-
ical diagnosis, are associated with increased risk of
psychiatric morbidity (e.g., suicidal behaviour, mental
health problems, low quality of life) and functional dis-
ability (Nuevo et al. 2012; Kwapil et al. 2013; Kelleher
et al. 2014). For example, adolescents in a schizophrenia
liability class – those who reported schizotypal traits –
showed greater odds of passive suicidal ideation at a
2-year follow-up compared with those not in the liabil-
ity class [odds ratio (OR) 8.15, 95% conﬁdence interval
(CI) 1.34–49.60] (Schimanski et al. 2017). These ﬁndings
reveal an important overlap in schizotypal traits and
psychosis-spectrum disorders, supporting the notion
of a phenomenological and etiological continuity.
To assess schizotypal traits, several tools have been
developed. These instruments permit examination of
variations in healthy trait schizotypy, as well as in
the latent vulnerability to psychosis-spectrum disor-
ders (e.g., Mason, 2015; Fonseca-Pedrero et al. 2016b).
This psychometric high-risk methodology has shown
validity and clinical relevance, in line with conven-
tional interview-based high-risk approaches for psych-
osis (Barrantes-Vidal et al. 2013; Cicero et al. 2014).
Moreover, self-report can be more sensitive to environ-
mental v. heritable effects than to interview-based
assessment (Kendler et al. 2007).
The Schizotypal Personality Questionnaire (SPQ)
(Raine, 1991) is a popular, extensively used self-report
tool for the assessment of schizotypal traits in both
clinical and non-clinical populations. The SPQmeasures
a broad range of schizotypal traits – originally it encom-
passed nine subordinate traits that are based on the
operational deﬁnition of DSM-III-R Schizotypal
Personality Disorder (SPD) [American Psychiatric
Association (APA), 1987]. These features also represent
the main features of DSM-5 SPD criteria in the chapter
on Schizophrenia spectrum and other psychotic
disorders (APA, 2013). Notably, the DSM-5 also pre-
sents SPD in the context of an alternative hybrid (dimen-
sional/categorical)model of personality disorders that is
outlined in Section III (APA, 2013). The 74 items of the
SPQ are distributed across nine subscales, each contain-
ing seven to nine items; these subscales encompass odd
beliefs or magical thinking, unusual perceptual experi-
ences, ideas of reference, paranoid ideation/suspicious-
ness, excessive social anxiety, no close friends,
constricted affect, odd or eccentric behaviour and odd
speech. The psychometric properties have been exam-
ined in a number of nation- or region-speciﬁc studies
(e.g., Fonseca-Pedrero et al. 2014; Gross et al. 2014;
Tsaousis et al. 2015; Cicero, 2016).
Although there is no universal agreement on the
latent structure of schizotypy or psychosis liability,
whether it is dimensional or categorical (Everett &
Linscott, 2015), the literature consistently holds that
the phenotypic expression of schizotypal traits is multi-
faceted (e.g., Vollema&Hoijtink, 2000; Fonseca-Pedrero
et al. 2014; Gross et al. 2014; Tsaousis et al. 2015; Cicero,
2016). This multifaceted nature can be understood in
terms of a latent multidimensional or factor structure
framework. Using the SPQ (Raine, 1991), or its brief
version (SPQ-B) (Raine & Benishay, 1995), the three-
factormodel proposed byRaine et al. (1994), which com-
prises Cognitive–Perceptual (Positive), Interpersonal
(Negative) and Disorganized dimensions, has been
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one of the most widely replicated models (Chen et al.
1997; Vollema & Hoijtink, 2000; Fossati et al. 2003;
Badcock & Dragovic, 2006; Raine, 2006; Wuthrich &
Bates, 2006; Bora & Arabaci, 2009; Fonseca-Pedrero
et al. 2014, 2016a). To a large extent, this factorial
structure of schizotypal personality is similar to that
for clinical symptoms reported by patients with
schizophrenia (Liddle, 1987). The four-factor model
proposed by Stefanis et al. (2004) that includes
Cognitive-Perceptual, Interpersonal, Disorganization,
and Paranoid dimensions has also been frequently repli-
cated (Bora & Arabaci, 2009; Compton et al. 2009;
Fonseca-Pedrero et al. 2014; Gross et al. 2014). In several
studies, the goodness-of-ﬁt indices reported in for
Stefanis et al.’s model are similar to, or at times better,
than those reported for Raine’s model. Item-level exam-
inations of the SPQ have yielded more complex factor
solutions (Chmielewski & Watson, 2008; Fonseca-
Pedrero et al. 2014), suggesting a need for further replica-
tion and deeper analyses.
Variability across studies in the factorial composition
of the SPQ may be due in part to the type and size of
participant samples as well as the analysis methodolo-
gies that were employed. Also, it is noteworthy that
different measurement models (e.g., bifactor model)
or methodologies (e.g., Multilevel Conﬁrmatory factor
analyses – ML-CFA) may better capture the complexity
and heterogeneity of schizotypal phenotype, as
assessed by the SPQ, when comparing data from mul-
tiple countries. These measurement and methodo-
logical approaches, however, are not often applied in
research on schizotypal traits and the extended psych-
osis phenotype.
As of yet, there has been no in-depth examination of
the factorial structure underlying schizotypal traits, as
measured with the SPQ that compares data from
diverse countries and cultures. Moreover, no previous
studies have examined whether the phenotypic expres-
sion of schizotypal traits is similar across sites or coun-
tries. It is often assumed that the structure of the
schizotypal personality at the individual level is uni-
versal; however, this assumption has yet to be assessed
empirically using data drawn from different geograph-
ical regions.
Therefore, in order to address these possible sources
of inconsistency in prior research ﬁndings, our aim was
to evaluate the factorial structure and reliability of the
SPQ scores by amalgamating data from studies con-
ducted in 12 countries and across 21 sites. In particular,
the present study: (a) examined associations among
self-reported schizotypal traits; (b) tested the factorial
structure, at both item and subscale levels, of SPQ
scores within and between samples; and (c) estimated
the reliability of self-reported schizotypal traits. In
line with previous evidence, we hypothesized that
three- and four-factor models of the SPQ scores
would provide the best ﬁt to the data. Moreover, we
further hypothesized that these measurement models
of schizotypal personality would ﬁt well in the multi-
level analyses.
Method
Participants
This study was undertaken as part of the activities of
the 1st International Consortium on Schizotypy
Research celebrated in Geneva in 2014 (Debbané &
Mohr, 2015). Although this is not a meta-analysis,
studies using the SPQ in the healthy adult population
samples were identiﬁed by systematically searching
Medline (PubMed and Ovid), PsycINFO, SCOPUS
and ISI (Science and Social Science Citation Index)
databases between June and August of 2014.
Citations in identiﬁed articles were also searched for
additional sources. Access to data was sought for stud-
ies that met the following inclusion criteria: (a) the
sample size was 5100; (b) the sample was obtained
from the general population, including college or
undergraduate populations (samples of non-clinical
adolescents, school pupils, patients, or family members
of patients with psychosis were excluded); (c) in the
case of articles with possible overlapping samples,
the study with a larger or more informative sample
was selected; and (d) item-level data on the 74 SPQ
items and information on the administration procedure
(paper-pencil v. computerized) was available.
Table 1 provides a summary of the demographic
characteristics of samples that were obtained (See
eTable 1 online Supplementary Material). Item level
data were obtained from 21 sites across 12 countries
(USA, UK, China, Belgium, Spain, Italy, Tunisia,
Australia, New Zealand, Canada, Mauritius and
Greece). The overall sample consisted of 27 001 partici-
pants (n = 4251 drawn from the general population).
The mean age was 22.12 years (S.D. = 6.28; range 16–
55 years), 15.2% (n = 4113) of participants did not pro-
vide age. Only 3.3% (n = 849) of the sample were aged
over 35 years. Of participants, 37.5% (n = 10 126) were
male, 60.6% (n = 16 368) were female and 1.9% (n =
507) did not specify gender.
Studies were reviewed and approved by institu-
tional review boards or ethics committees of the juris-
dictions in which studies were undertaken. All
participants provided written informed consent prior
to participation. Studies were conducted in accordance
with the guidelines of the Declaration of Helsinki
(World Medical Association, 2013). Except for ﬁve
studies, the data used in the present study were pub-
lished elsewhere. We deleted from the initial sample
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those participants with missing values for more than
two SPQ items. Based on the SPSS missing value ana-
lysis module, the relatively few missing values in the
data were replaced by regression-based estimates to
which an error component was added.
Instrument
The SPQ (Raine, 1991) provided a common index of
schizotypal traits across all study sites. Although
designed for SPD as deﬁned in the DSM–III-R (APA,
1987), the SPQ is still consistent with the DSM–5
(APA, 2013) because the nine symptoms have not
changed (Cicero, 2016). In ﬁve studies, the SPQ was
administered using a computerized format (studies:
4, 8, 12, 19 and 20) and in two studies a Likert response
format (1–5) was used (studies: 8 and 9). For these two
studies, the responses were recoded as ‘1–3’ to ‘0’ (No)
and ‘4–5’ to ‘1’ (Yes). This data modiﬁcation produces
dichotomous response frequencies consistent with
scores from the original SPQ. In the present work we
used the SPQ versions adapted and validated for
each country: English version (Raine, 1991), Spanish
(Fonseca-Pedrero et al. 2014), Italian (Fossati et al.
2003), Chinese (Chen et al. 1997), Arabic (Lahmar
et al. 2014), French (Dumas et al. 2000), Creole
(Reynolds et al. 2000) and Greek (Tsaousis et al. 2015).
Data analyses
Several analyses were carried out in the present study.
First, descriptive statistics and correlations between
SPQ subscales were computed.
Second, given the hierarchical structure of the data,
with participants nested in sites/countries, a ML-CFA
was performed. ML-CFA decomposes the total vari-
ance into two components (i.e., within-site variance
and between-site variance). Therefore, this approach
allows researchers to construct measurement models
at both individual and country levels (i.e., within-level
and between-level) (e.g., Cheung et al. 2006; Byrne,
2012). Prior to conducting the ML-CFA, two steps
were performed: a) multiple CFA models were tested
on the total sample as well as at site level; and b)
once we determined the best-ﬁtting measurement
model, intraclass correlation coefﬁcients (ICCs) were
estimated. The ICC assesses the level of variance in
an observed variable that is attributable to member-
ship in its cluster (e.g., site). ICC values range from
0.0 to 1.0. A high ICC implies that the between‐
group variance dominates the within‐group variance.
Previously published studies have reported that the
presence of ICCs that exceed 0.10 warrants the use of
ML-CFA (e.g., Cheung et al. 2006; Byrne, 2012). These
two steps provided initial information about the factor
Table 1. Demographic characteristics of the sample
Study Country Main researcher n
Sampling/
procedure
Mean
age (S.D.)
Age
range
Males
n (%)
Missing
values,
age n (%)
Missing values,
gender n (%)
1 USA Cicero 3162 College 20 (3.7) 16–55 997 (31.5) 39 (1.2) 24 (0.8)
2 USA Kwapil 1556 College 19.5 (2.9) 16–54 363 (23.3) 548 (35.2) 5 (0.3)
3 Spain Fonseca-Pedrero 1123 College 20.2 (2) 18–29 224 (19.9) – –
4 USA Compton 1190 College 20.9 (4) 16–52 284 (23.9) – –
5 USA Chmielewski 556 College – – 102 (18.3) 556 (100) –
6 Mauritius Raine 1201 Birth cohort 23.4 (1.2) 21–27 688 (57.3) 1(0.1) –
7 Italian Preti 649 College 24.3 (3.5) 19–38 305 (47) – –
8 Australia Wuthrich 445 College 22.6 (6.3) 17–53 126 (28.3) 8 (1.8) 3 (0.7)
9 USA Cohen 1458 College 19.3 (2.2) 16–53 531 (36.4) 1 (0.1) –
10 Belgium Larøi 357 General 25 (10.3) 17–55 110 (38.8) – –
11 Australia Badcock 342 General 36.1 (11.6) 17–55 182 (53.2) 1 (0.3) –
12 Belgium Laloyaux 536 General 24.9 (8.1) 18–55 135 (25.2) – –
13 Tunisia Mechri 458 College 20.4 (1.4) 18–29 137 (29.9) – –
14 New
Zealand
Linscott 1648 College 20.1 (3.1) 17–51 515 (30.3) – –
15 UK Barkus 774 General 21.6 (4.4) 17–49 291 (37.6) – –
16 Australia Barkus 1144 College – – 326 (28.5) 1144 (100) –
17 USA Suhr 1169 College – – 299 (27.3) 1169 (100) 74 (6.3)
18 China Chan 4907 College 19.7 (1.6) 16–24 2973 (60.6) 644 (13.1) 401 (8.2)
19 Canada Zhang 1849 College 20.8 (2.9) 18–53 562 (30.4) – –
20 USA Zhang 1386 MTurk 31.9 (9.5) 18–55 586 (42.3) 1 (0.01) –
21 Greece Tsaousis 1041 General 32.4 (9.9) 18–55 390 (37.5) 1 (0.01) –
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structure of the SPQ, as well as pertinent information
used to justify multilevel analyses. Finally, with the
best ﬁtting measurement models, two-level CFAs
with continuous factor indicators were conducted.
Several measurement models were tested at both
item and subscale level. At the item-level, we tested
four different factor models by means of CFAs. As
SPQ items were binary, we used the weighted least
squares means and variance adjusted (WLSMV) esti-
mator (Muthén & Muthén, 1998–2012). Model 1 was
a one-factor latent structure; all 74 items loaded on a
single factor. Model 2 was a nine-factor oblique struc-
ture where the nine factors corresponded to the nine
SPQ subscales. Model 3 was a bifactor model with
one general factor and nine speciﬁc factors (i.e., nine
SPQ subscales). Model 4 was a second-order model,
that is, one involving a hierarchical structure. Here,
three second-order factors (corresponding to cognitive-
perceptual, interpersonal and disorganization dimen-
sions) loaded on nine lower-order factors. In this
model paranoia items were allowed to saturate in
both cognitive-perceptual and interpersonal factors,
consistent with previous research (Raine et al.
1994). At the subscale level, we tested six models
using an MLM estimator. In Model 5, a single factor
loaded onto the nine SPQ subscales (e.g., baseline
model). Model 6 comprised two correlated factors
(i.e., cognitive-perceptual and Interpersonal) (Gross
et al. 2014). Model 7 comprised three correlated fac-
tors (i.e., cognitive-perceptual, interpersonal and
disorganized). Model 8 was a variation of Model 7
in which the positive and interpersonal factors
both loaded on paranoid ideation (Raine et al.
1994). Model 9 was a four-factor model based on
Stefanis et al. (2004) (i.e., cognitive-perceptual, para-
noid, interpersonal and disorganized). Model 10 was
a subscale-level bifactor model with a general
schizotypal factor and three speciﬁc factors corre-
sponding to cognitive-perceptual, interpersonal
and disorganized dimensions.
The goodness-of-ﬁt indices employed were: χ2, the
Comparative Fit Index (CFI), the Tucker-Lewis index
(TLI), the Root Mean square Error of Approximation
(RMSEA) (and 90% CI), the Weighted Root Mean
Square Residual (WRMR) for dichotomous indicators,
the Standardized Root Mean Square Residual (SRMR)
for continuous indicators, and the Akaike Information
Criterion (AIC) and Bayesian Information Criterion
(BIC). Good ﬁt is indicated when the CFI and TLI are
over 0.95 and the RMSEA is under 0.08 (reasonable ﬁt)
or under 0.05 (good ﬁt) (Hu & Bentler, 1999; Brown,
2015). The presence of WRMR values below 1.0 has
been suggested as indicative of adequate model ﬁt (Yu
& Muthén, 2002). The AIC and BIC do not have cut-off
values. Instead, models with smaller AIC and BIC
values have better ﬁt. The AIC and BIC are useful
because they penalize more complex models.
Finally, we calculated the internal consistency of the
SPQ scores in each country as well as in the total sam-
ple, using ordinal α coefﬁcients (Zumbo et al. 2007).
Ordinal α performs well for analysis of dichotomous
data and overcomes several problems associated with
Cronbach’s α (e.g., Dunn et al. 2014).
SPSS 22.0 (IBM Corp Released, 2013), Mplus 7.0
(Muthén & Muthén, 1998–2012) and R (R Development
Core Team, 2011) were used for data analyses.
Results
Descriptive statistics and Pearson correlations
between schizotypal traits
Descriptive statistics of the SPQ subscales are reported
in eTable 2 (online Supplementary Material). Table 2
shows the mean (and range) of Pearson’s correlations
among the schizotypal subscales across studies.
According to convention, correlations of 0.1, 0.3 and
0.5 are regarded as small, medium and large in effect
size, respectively (Cohen, 1988). There were several
notable ﬁndings. First, the magical thinking subscale
was relatively independent of the Odd behaviour,
Odd speech and No close friends subscales. In fact,
these associations were the only ones that were not
statistically signiﬁcant and close to zero. Second, the
correlations among the remaining SPQ subscales
were of medium to large effect size. No subscales
were redundant (i.e., with r > 0.85). Third, the Odd
Speech subscale was highly correlated with No Close
Friends. Fourth, Excessive Social Anxiety was highly
correlated with the Ideas of Reference and Unusual
Perceptual Experiences subscales.
Structure of schizotypal traits: CFA for the full
sample and across samples
Table 3 presents the goodness-of-ﬁt indices for the
models tested for the full sample. At the item level,
we selected the RMSEA as the primary index of
model ﬁt because it has been generally identiﬁed as
the best performing index for the WLSMV method.
RMSEA values of less than 0.06 reliably indicate
good model ﬁt for binary outcomes (Yu & Muthén,
2002). Thus, at the item level, the measurement models
that displayed the best goodness-of-ﬁt indices were
Model 3 (the nine-ﬁrst-order model) and Model 4
(the three-second-order model).
At the subscale level, theCFAmodels that showed the
best ﬁt were Raine et al.’s model with positive and inter-
personal factors both loading on Paranoid ideation, and
Stefanis et al.’s four-factor model. In particular, Stefanis
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et al.’s model yielded better goodness-of-ﬁt indices than
the competing factorial models.
eTable 3 (online Supplementary Material) shows the
goodness-of-ﬁt indices for the CFA models tested for
each subsample. In all sites, the goodness-of-ﬁt indices
for the Stefanis et al. (2004) model met good ﬁt criteria.
Other factor models tested, such as the bifactor model
and three-factor model of Raine et al. (1994), also
showed acceptable ﬁt.
The three and four-factormodels testedat the subscale
level ﬁt the datawell in the full sample and in all 21 sub-
samples. Based on previous models of schizotypal per-
sonality and higher goodness-of-ﬁt indices, we
retained the three and four-factormodels, at the subscale
level, as the models that best accounted for the factor
loadings and associations among latent factors.
The three- and four-factor models of schizotypal
traits
Table 4 shows the standardized loadings estimated for
the total sample, as well as the ranges of standardized
factor loadings for the four-factor model for each
study. The Unusual Perceptual Experiences and Ideas
of Reference subscales had the highest factor loadings
across studies. Correlations among the four latent fac-
tors ranged from 0.31 (0.10–0.51) for the
paranoid-interpersonal factors to 0.68 (0.59–0.79) for
the positive-disorganization factors (p < 0.01).
Table 5 shows the standardized factor loadings for
the total sample, as well as the ranges of standardized
loadings estimated for the three-factor model for each
study. Correlations among the three latent factors ran-
ged from 0.39 (0.14–0.60) for the positive-interpersonal
factors to 0.74 (0.62–0.82) for the positive-disorganized
factors (p < 0.01).
ML-CFA of the three-factor model
Multilevel four-factor model estimation could not be
completed due to a non-positive matrix; consequently,
no results could be obtained for this measurement
model. Thus, only the three-factor model was tested in
multilevel analyses. For the three-factor model, all SPQ
subscales showed ICC values lower than 0.106, Thus,
the amount of variance attributable to cluster member-
ship (i.e., site) was lower than 11%. ICC values were:
Ideas of Reference = 0.097; Unusual Perceptual
Experiences = 0.059; Magical Thinking = 0.086; Paranoid
Ideation = 0.106; Excessive Social Anxiety = 0.035; No
Close Friends = 0.079; Constricted Affect = 0.065; Odd
Speech = 0.056; Odd Behaviour = 0.038. These results
indicates that a ML-CFA could be warranted; however,
the hierarchical nature of the data did not have a clear
signiﬁcant effect on the factor structure of the SPQ (i.e.,
almost all ICCs values lower than 0.10).Ta
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The three-factor model of Raine et al. (1994) showed
adequate goodness of ﬁt indices (S-Bχ2 = 3021.22; df = 46;
CFI = 0.958; TLI = 0.935; RMSEA = 0.049; SRMRWithin =
0.045; SRMRBetween = 0.128; AIC = 943 269.12; BIC = 943
703.92). eTable 4 (online Supplementary Material)
shows the standardized loadings estimated for the three-
factor model tested in multilevel analyses. The standar-
dized factor loadingswere slightly higher at the site level.
Reliability estimations of the schizotypal traits
Table 6 shows the internal consistency values for the
SPQ subscales across studies, as well as for the total
sample. Ordinal α coefﬁcients were high and ranged
between 0.73 and 0.94 for the subscales in the individ-
ual samples, and from 0.84 to 0.91 for the total sample.
Discussion
The SPQ (Raine, 1991) is one of the most frequently
used self-report tools for assessing schizotypal traits
in samples of the general population as well as in clin-
ical samples. Moreover, the SPQ may have utility as a
screening instrument that can identify individuals who
may be at increased risk for psychosis-spectrum disor-
ders (Mason, 2015; Fonseca-Pedrero et al. 2016b). To
date, there have been no comprehensive reports on
the structure of the schizotypal personality using
large and representative multi-national or multi-ethnic
samples. We sought to bring clarity to this matter by
examining the SPQ’s factorial structure and reliability
across different studies and countries. Notably, this is
the ﬁrst study to include data from multiple continents
and is the largest SPQ dataset to be collated to date.
Such a cross-national investigation of the SPQ has
potential to advance our understanding of the mani-
festation of schizotypal traits across the world. In add-
ition, a multisite data set is helpful because it
contributes to knowledge about the external validity
and generalizability of schizotypal personality.
Examination of the factorial structure underlying the
SPQ scores indicates that schizotypal traits have a
multidimensional rather than a unidimensional struc-
ture. At the item level, the nine factor and second-order
factor models had adequate goodness-of-ﬁt (i.e., based
on RMSEA indices), especially given the factorial com-
plexity of these measurement models (i.e., 74 categor-
ical items and nine ﬁrst-order factors or three-higher
order factors). Moreover, almost all factorial loadings
were high and statistically signiﬁcant across studies
and countries. These results are consistent with the the-
oretical grouping of the nine SPQ subscales as well as
with a three-factor model of schizotypal personality
(Raine, 1991). To date, no previous studies have tested
these CFA measurement models of the SPQ at the item
level. In future studies, these ﬁndings need replication
and deeper analysis; for example, it will be important
to study measurement invariance of the SPQ items
across countries.
At the subscale level, the three-factor model of Raine
et al. (1994) and the four-factor model of Stefanis et al.
(2004) were the best ﬁtting across studies. First, the
three-factor model in which the Paranoid subscale
saturated on both positive and interpersonal dimen-
sions, showed a better ﬁt to the data for the full sample
and across samples. Our ﬁndings converge with those
obtained in studies that focus on abbreviated versions
of the SPQ (Fonseca-Pedrero et al. 2009; Cohen et al.
Table 3. Goodness-of-ﬁt indices of the schizotypal personality models tested for the full sample (n = 27 001)
Model χ2 df RMSEA (90% CI) CFI TLI WRMR SRMR AIC BIC
Item level
1-factor 320 933.11 2627 0.067 (0.067–0.067) 0.608 0.597 11.861 – – –
9-factors 130 596.38 2591 0.043 (0.043–0.043) 0.842 0.836 7.250 – – –
Bifactor + 9 factors 194 629.42 2553 0.053 (0.053–0.053) 0.763 0.750 8.967 – – –
3 higher-order + 9 factors 140 677.86 2614 0.033 (0.033–0.033) 0.830 0.824 7.720 – – –
Subscale level
1-factor 21 911.59 27 0.173 (0.171–0.175) 0.733 0.644 19.167 0.094 978 649.51 978 871.01
2-factors 11 623.01 26 0.129 (0.127–0.131) 0.859 0.804 15.249 0.073 966 819.95 967 049.66
3-factors 8775.08 24 0.116 (0.114–0.118) 0.893 0.840 14.342 0.069 963 524.01 963 770.12
3-factors (overlap PI) 5079.75 23 0.090 (0.088–0.092) 0.938 0.903 9.431 0.044 959 342.69 959 597.01
4-factors 2337.16 23 0.067 (0.065–0.070) 0.972 0.946 6.492 0.030 956 251.95 959 539.07
Bifactor + 3 factors 5233.56 19 0.101 (0.099–0.103) 0.936 0.880 9.710 0.046 959 531.59 959 818.72
PI, Paranoid Ideation; χ2, Chi Square; df, Degrees of freedom; RMSEA, Root Mean Square Error of Approximation; CI,
Conﬁdence Interval; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; SRMR, Standardized Root Mean Square Residual;
WRMR, Standardized Root Mean Square Residual; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion.
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2010) as well as previous factorial studies in both clin-
ical and non-clinical samples (Chen et al. 1997; Vollema
& Hoijtink, 2000; Fossati et al. 2003; Badcock &
Dragovic, 2006; Wuthrich & Bates, 2006; Bora &
Arabaci, 2009; Fonseca-Pedrero et al. 2016a). Similar
factorial solutions have been found for other measures
of schizotypy in samples of the general population
(Fonseca-Pedrero et al. 2015). Moreover, this factorial
structure is to a large extent similar to that reported
in studies of patients with psychosis (Liddle, 1987).
Just as the manifestation of schizophrenia is heteroge-
neous – encompassing a broad range of emotional,
cognitive, perceptual, social and behavioural functions
– schizotypy also involves a diverse set of traits (Cohen
& Fonseca-Pedrero, in press).
Second, Stefanis et al.’s (2004) model yielded the best
goodness-of-ﬁt indices in comparison with the other
measurement models. These results are convergent
with those reported by previous researchers (e.g,
Bora & Arabaci, 2009). Our results show that the SPQ
may be particularly useful for tapping positive, inter-
personal, paranoid and disorganized schizotypal fea-
tures. However, the results for the four-factor model
should be interpreted cautiously. Speciﬁcally, in
Stefanis et al.’s model the interpersonal and paranoid
factors have two subscales in common – Excessive
Social Anxiety and Paranoid Ideation. From a psycho-
metric point of view, such cross-loading of subscales
renders interpretation problematic. In particular, it
becomes difﬁcult to understand what each dimension
measures. These limitations have to be taken into
account when interpreting the signiﬁcance of results
within a CFA framework.
Third, correlated three-factor multilevel model with
loading freely estimated across levels indicated good
ﬁt of the model to the data. This schizotypal measure-
ment model seems to be similar at both individual and
country levels. The ﬁndings presented in this study
favour the use of the three-factor model of the SPQ,
at least in the countries included in this study. In adi-
tion, our multilevel results provide new insight into
the construct of schizotypal personality. However,
more research is needed; it will be important to
Table 4. Standardized factor loadings for the four-factor model
Factor
I II III IV
MGT 0.59 (0.50–0.86)
UPE 0.87 (0.73–0.95)
IREF 0.93 (0.79–0.99)
ESA 0.15 (0.01–0.29) 0.57 (0.43–0.64)
PI 0.43 (0.39–0.59) 0.42 (0.29–0.44)
NCF 0.81 (0.69–0.85)
CA 0.83 (0.75–0.88)
OB 0.68 (0.56–0.77)
OS 0.77 (0.41–0.86)
MGT, Magical Thinking; UPE, Unusual Perceptual Experiences; IREF, Ideas of Reference; ESA, Excessive Social Anxiety;
PI, Paranoid Ideation; NCF, No Close Friends; CA, Constricted Affect; OB, Odd Behaviour; OS, Odd Speech.
Note. Brackets shows range values of the standardized factorial loadings estimated across 21 studies. All standardized fac-
torial loadings estimated were statistically signiﬁcant (p < 0.01).
Table 5. Standardized factorial loadings for the three-factor model
in the total sample (n = 27 001)
Factor
I II III
MGT 0.73 (0.34–0.68)
UPE 0.58 (0.50–0.82)
IREF 0.78 (0.62–0.82)
PI 0.39 (0.34–0.61) 0.42 (0.22–0.42)
ESA 0.63 (0.49–0.71)
NCF 0.81 (0.69–0.86)
CA 0.83 (0.75–0.88)
OB 0.68 (0.54–0.77)
OS 0.77 (0.42–0.86)
MGT, Magical Thinking; UPE, Unusual Perceptual
Experiences; IREF, Ideas of Reference; ESA, Excessive Social
Anxiety, PI: Paranoid Ideation; NCF, No Close Friends; CA,
Constricted Affect; OB, Odd Behaviour; OS, Odd Speech.
Note. Brackets shows range values of the standardized
factorial loadings estimated across 21 studies. All standar-
dized factorial loadings estimated were statistically
signiﬁcant (p < 0.01).
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replicate these ﬁndings in samples drawn randomly
from the general population, to test scalar and strong
measurement invariance at multilevel data, and to
add data from new countries. According to Cohen
and Fonseca-Pedrero (in press) resolving the structure
of schizotypal personality is an important step
towards: (a) understanding the number and content
of schizotypy symptoms, (b) resolving whether schizo-
typy reﬂects multiple processes or a single construct
with varied expressions, and (c) developing more
sophisticated measures and operational deﬁnitions
for empirical and clinical use. Moreover, a sound and
reliable factorial solution may harmonize clinical and
empirical research on schizotypal traits worldwide.
The SPQ scores showed adequate levels of internal
consistency across studies and countries. The reliability
of the SPQ scores, estimated with ordinal α, were
above 0.75. SPQ scores showed adequate psychometric
properties across countries and hold implications for
the use of this tool in cross-cultural research as well
as for early detection of those individuals at risk for
psychosis-spectrum disorders and mental health disor-
ders. The SPQ is a tool that covers a wide variety of
facets related to schizotypal personality, and, therefore,
it can be considered as an accurate and useful tool to
measure the wide scope of phenomena captured by
this construct included within DSM-5 and ICD-10.
Moreover, psychometric measurement of schizotypal
personality allows us to understand the various mani-
festations of psychosis-spectrum risk. The psychomet-
ric assessment of schizotypal traits offers unique
beneﬁts – it is relatively inexpensive, non-invasive
and useful for screening large samples of the general
population. This research further extends the knowl-
edge of the reliability of schizotypal traits, measured
using the SPQ, in non-clinical samples from different
countries.
The results of the present study should be inter-
preted in the light of the following limitations. First,
the majority of the participants were college students
and this fact may affect generalization of the results
to other populations of interest. Counter-balancing
these cautions, we note that ﬁndings from general
population samples (Studies 10, 11, 12, 15 and 21),
birth cohort (Study 6) and older samples (Studies 11,
20 and 21) yielded ﬁndings consistent with those
from college samples. Second, the study is subject to
the problems inherent to any research based on self-
reports. This notwithstanding, self-report has the
advantages that it is free of independent observer
biases and can be more sensitive to underlying causal
processes (Kendler et al. 2007). Third, the infrequency
response was not systematically employed in all sam-
ples. Fourth, we have not considered whether the
latent structure of the SPQ is best conceived asTa
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dimensional or categorial in nature. That is, our
ﬁndings do not speak to whether we should think of
the latent structure of schizotypal personality as com-
prising latent classes, latent dimensions, or some com-
bination of dimensions and classes (Linscott, 2013).
Conclusions
Schizotypal personality is a heterogeneous construct
closely linked to psychosis-spectrumdisorders supported
by an extensive body of theoretical and empirical knowl-
edge. This study is the ﬁrst to comprehensively examine
the underlying structure and reliability of self-reported
schizotypal traits using a multinational sample. First, the
results strengthen the conceptual notion that schizotypal
personality is a multifaceted rather than a unitary con-
struct. Second, the SPQ, a tool that covers a wide variety
of facets of schizotypalpersonality, showedadequatepsy-
chometric properties across countries. The current
ﬁndings have important theoretical and clinical implica-
tions for psychosis-spectrum disorders, aetiological mod-
els and international diagnostic systems. Advances in the
ﬁeld of measurement open up new horizons for the
assessment of schizotypal personality traits and allow a
better understanding of the structure and content of this
construct across western and non-western countries.
Supplementary material
The supplementary material for this article can be
found at https://doi.org/10.1017/S0033291717001829
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